Objective: to assess the separate contributions of marital status, living arrangements and the presence of children to subsequent admission to a care home. Design and methods: a longitudinal study derived from the health card registration system and linked to the 2001 Census, comprising 28% of the Northern Ireland population was analysed using Cox regression to assess the likelihood of admission for 51,619 older people in the 6 years following the census. Cohort members' age, sex, marital and health status and relationship to other household members were analysed. Results: there were 2,138 care home admissions; a rate of 7.4 admissions per thousand person years. Those living alone had the highest likelihood of admission [hazard ratio (HR) compared with living with partner 1.66 (95% CI 1.48, 1.87)] but there was little difference between the never-married and the previously married. Living with children offered similar protection as living with a partner (HR 0.97; 95% CI 0.81, 1.16). The presence of children reduced admissions especially for married couples (HR 0.67 95% CI 0.54, 0.83; models adjusting for age, gender and health). Women were more likely to be admitted, though there were no gender differences for people living alone or those co-habiting with siblings. Implications: presence of potential caregivers within the home, rather than those living elsewhere, is a major factor determining admission to care home. Further research should concentrate on the health and needs of these co-residents.
Introduction
Permanent admission to a care home is an expensive means of providing care for older people and most would prefer to remain in their own homes. Although statutory community care services can substitute for care home provision, the informal and unpaid support network provided by friends and relatives is probably a more important component of care in the community [1] . One simple indicator of social support is a person's living arrangements, as the household composition may play an important part in ensuring their day-to-day wellbeing by offering practical, social and economic support in the home.
There are several systematic reviews of the influence of factors such as living arrangements on care home admission. One such review found 'unequivocal evidence' of a higher admission risk for people living alone [2] ; another doubling in the odds for people living alone [3] , while a third found no association [4] . The first two studies focussed on US cohorts. The third included studies from any developed country, but only population cohorts. While living alone seems an intuitive indicator of isolation and poor health outcomes, the evidence is not conclusive. This paper aims to provide further evidence regarding the effect of living arrangements on care home admission using a large population-based cohort study.
While the review of population studies found inconclusive evidence for the effect of living alone, inspection of individual studies (including those not included in previous reviews) shows some evidence of variation by household composition. Some studies found lower admissions if living with unmarried compared with married children [5] . Others found increased admissions if living with any other family [6] , or any other people [7] compared with living with a spouse. Household size shows some association, in that one person households have the highest admission rates, though there is unclear evidence as to whether increasing size further reduces risk [8, 9] . This study uses novel classifications of household structure to assess the importance of living arrangement as a risk factor for admission (please note that this paper refers to the statistical concept of 'risk' throughout the report rather than risk of a negative outcome; as admission to a care home is not an indication of failure).
There is inconclusive evidence surrounding gender as a factor influencing admission rates [2, 10] ; however, it is plausible that gender modifies the effect of marital status or living arrangements on admission risk, as an older person's gender largely predetermines characteristics of their spouse (e.g. women tend to marry older men).
In the Northern Ireland health and social care system, access to care for older people is determined primarily by needs assessment, and co-payments for the cost of care are determined by individuals' means to pay. All nursing and residential homes are required by law to register with a single inspectorate, and this study is based on admissions to these facilities only rather than other care facilities.
Methods

The cohort
The Northern Ireland Longitudinal Study (NILS) is an approximate 28% sample of the population derived from the Northern Ireland health card registration system which links to the census. The use of the NILS for research was approved by the Office for Research Ethics Committees Northern Ireland (ORECNI). Use of the health card registration database enables change of address information and subsequent mortality events to be linked for cohort members. A cohort was defined of 51,619 people aged 65 or over at the time of the census not living in a care home. All characteristics were taken from census returns; age, sex, marital status and two measures of self-reported morbidity; a limiting long-term illness (LLTI) question: 'do you have a long-term illness, health problem or disability which limits your daily activities or the work you can do? Yes/No' and another on general health (GH): 'over the last twelve months would you say your health has on the whole been: good, fairly good or not good'. Self-reported health is an independent risk factor for future mortality and use of health services [11] .
Although NILS only links events over time for cohort members, the characteristics of other household members can be included as contextual information. Census data were used to group households according to whether or not the cohort member was living alone; relationship to co-residents if not alone and marital status (co-habiting was treated as married). This produced 10 groups for the analysis (see Table 1 ). The 'partner and others' category referred to people living with a spouse and any combination of nonrelative, sibling or other relative, or children plus others (i.e. not in the partner and children category). The 'other/ complex' category comprised cohort members living with any other combination of child, sibling, other relatives and non-relatives not falling under another category. About half of the 'others' in the 'partner and others' and 'other/ complex' category were non-relatives.
Identification of care homes
Information from the regional care home inspectorate, which has a statutory responsibility to collect and publish information on care homes, was used in preference to census data which is known to misclassify some smaller homes [12] . This register automatically excludes other noninstitutional care facilities such as sheltered accommodation or special housing schemes. Information on 399 registered care homes for older people operating during the study period was linked to the 2001 census by the NILS data custodians. These data were used to exclude people in care homes at the time of the census and to identify those who were admitted over the course of the follow-up period.
Statistical analysis
The relationship between resident and household characteristics and risk of admission during the 6 years of follow-up was investigated using Cox regressions. Proportional hazards assumptions were graphically checked for each variable. Interaction terms between sex and living arrangement were used to assess different effects of living arrangement on admission risk for men compared with women. Two sets of sensitivity analyses were undertaken: the first examined the association of study variables with admission in single-year intervals to examine the effects of possible change in baseline characteristics during follow-up; the second examined admission to nursing homes only to see if the significance of household composition varied according to the type of care home.
Results
There were 51,619 individuals in the NILS cohort aged 65 and over and not living in a care home for older people at the time of the 2001 Census. Table 1 shows the distribution of the cohort characteristics at baseline and proportions admitted over the following 6 years. A third (17,947) of people lived alone. People living alone were predominantly female (74%) compared with those living with others (50%), and were on average 3.2 years older (mean age 76.2 (SD 6.9) compared with 73.0 (SD 6.1)). Less of those living alone reported 'Good' GH (28% compared with 35%), and a greater proportion reported having a LLTI (60% compared with 54%). Almost half of the cohort lived in two person households, the majority of whom were living with their partner (see Table 1 ). Of those people without a partner 6,730 were living with their children, 1,955 with siblings and 2,260 were living with other family members or in non-family households.
The health status and living arrangements of cohort members at baseline were related. Logistic regression analysis (models not shown) found that people living alone and widowed were more likely to report a LLTI than those living with a partner (OR 1.30; 95% CI 1.24,1.37), while those who were separated or divorced had a higher prevalence still (OR 1.65; 95% CI 1.47,1.84). Those living with children had a greater likelihood of reporting a LLTI, whether also living with a partner (OR 1.16; 95% CI 1.09, 1.23) or with children only (OR 1.76; 95% CI 1.64, 1.89). Cohort members living with a sibling had the best health (OR 0.89; 95% CI 0.81, 0.97). Similar differences in health status were found using GH (dichotomised into not good versus fairly good/good) rather than LLTI.
Over the 6 years of follow-up, 2,138 (4%) of the cohort were admitted to a care home, a rate of 7.4 admissions per thousand person years at risk. Risk of admission increased with age, female sex and poor health status. Cohort members living alone had a greater likelihood of admission than those living with a partner, even after adjustment for age, sex and health status. Admission rate for the widowed, separated and divorced was similar to the never married with the exception of widowed men who were less likely than never married men to be admitted ( Table 2 ). The results from unstratified models showed that living with a partner was better than with siblings (hazard ratio (HR) for admission 1 interaction=44.48, 10 d.f.; P < 0.01) and the results stratified by sex are presented in Table 2 . The differences in admission between living alone and with other people tended to be greater for men than for women. Men who were separated/divorced were 2.5 times as likely to be admitted to a care home as those who were living with a partner; for females there was little evidence of raised likelihood (HR 1.18; 95% CI 0.73, 1.90). Models looking at risk of admission to a nursing home only produced essentially the same associations with living arrangements as those found for admission to any type of home (nursing or residential care home) as presented above. Nursing home residents would be expected to be in poorer health; however, the self-reported health measures here do not appear to differentiate between the two types of care. There was some attenuation in the magnitude of risk estimates at time points further from the Census (e.g. HR for LLTI baseline to year 1 4.00 95% CI 2.99, 5.35), HR year 4 to year 5 2.84 95% CI 2.26, 3.52), however altering time from baseline assessment of characteristics did not lead to changes that would affect the interpretation of the presented findings.
Discussion
This study builds upon previous research on risk of admission to a care home for older people, and using novel combinations of marital status and living arrangements has clarified some of their relative contribution.
Living alone increased admission risk compared with living with a partner, and some of this is due to differences in health. A Finnish study found that former marital status continued to make a difference, with the alone and never married having a higher admission risk than those living alone but previously married [7] . Other studies [13, 14] showed that informal care from neighbours, family and friends in the community can reduce admission. These results suggest the principal factor reducing admission risk is support coming from co-residents within the household. Alternatively, it may be that people with the least family support outside the household (the never married) receive more domiciliary care to ameliorate the risk conferred by social isolation than people with more family support (widowed, divorced and married). No measures relating to support outside the household were available in this study; hence both interpretations are tentative.
Not all co-habitation is equally beneficial. As with other studies, we found that marriage is associated with a reduced risk of admission [5, 9, 15, 16] ; but living with a sibling does not confer the same protection as living with a partner. Given that siblings and spouses are of similar age and will have shared the same physical and social environments as the cohort member for much of their lives, this suggests being married itself, rather than presence of others is of importance. Siblings should be able to provide the instrumental support, such as help with daily activities thought to explain lower admission rates of people living with spouses [17, 18] , yet men and women living with siblings are about 75 and 40% more likely than those living with partners to be admitted. The lower levels of LLTI at baseline for people living with a sibling may be a reflection of the relative failure of siblings to care for sicker kinfolk. It appears that marriage brings a level of commitment and willingness to undertake a greater level of care provision not shared by other family or household members, with the exception of children (see below). Partners may be more comfortable providing personal care than siblings. The effects of the additional financial benefits associated with marriage [18] could not be assessed or adjusted for in the current study.
Children are the second most common informal carer group after spouses and the finding in the current study that people living with children have worse health at baseline than their peers who are living independently is in keeping with research that suggests older people move to live with children to receive informal care [19] . The presence of children reduced the risk of admission for married couples (compared with couples without children), which is remarkable as the former had worse health at baseline. Single people living with children also had lower admission rates than previously married people living alone, but similar risk to those living with partners. The benefits of living with children may be due to the extra sense of duty arising from family bonds, because they are younger and more capable of undertaking a demanding support role, or family members may increase their caregiving commitment rather than see their potential inheritance spent on nursing home fees [20] . Grundy has shown that living with nevermarried children reduced the risk of admission, but with married children the risks were similar to those living alone [15] , perhaps because of competing responsibilities. Some researchers suggest that the presence of daughters is more important than sons for reducing the risk of admission [13, 21] .
This was a large representative census-based study and the linkage of data from the regional inspectorate has circumvented the caveats associated with other census-based studies. There are, however, some limitations that should be mentioned. The first was the inability to identify changes in living arrangements or health status during follow-up. Others have made comparisons across successive censuses [15, 22 ], this will not be possible in Northern Ireland until after the next census. However, models looking at likelihood of admission over shorter time frames showed similar results, lending credence to the validity of the reported associations.
The census-based measures of health status are unlikely to have fully accounted for health problems that lead to the requirement for care home admission; around half of this cohort reported having a LLTI, whereas the actual prevalence of physical disability is much lower in the general population. These health measures will not closely approximate the risk conferred by dependence in activities of daily living as could be assessed using more sensitive health measures. Furthermore, these measures could not capture the sudden onset or worsening of condition during follow-up. The lack of information on psychological health is a major drawback, as dementia and cognitive ability are major factors influencing admission [23, 24] .
As with most other research in this area, we did not differentiate between cohabiting and married couples, which may be an increasingly important consideration for future cohorts of older people. To our knowledge only one study, in Finland, has been able to do this, showing that cohabiting is as protective as marriage for men though not for women [7] .
Finally, the culture and composition of Northern Ireland's society may mean that the findings reported here may not be directly transferred to other populations. However, we believe that while there are likely to be differences in the population distribution according to marital status and living arrangements [25] and the amount of intergenerational contact [26] , the relative importance of admission risk according to marital status and living arrangement reported here are likely to relevant elsewhere.
Key points
• The importance of living arrangements for care home admission risk remains unclear.
• A population-based cohort study was used to investigate the importance of living arrangements for care home admission risk.
• Living with children or a spouse appeared more protective than living with others.
• Presence of people in the household, rather than outside the home seems to be the main factor affecting admission risk.
